Prevention of Th1 response is critical for tolerance.
We investigated the role of Th1 ad Th2 cytokines in rejection and tolerance using the neonatal tolerance model. We reported previously that lymph nodes that drained immunogen-bearing tolerant grafts produced a 10- to 100-fold higher ratio of interleukin (IL)-4 to interferon (IFN)-gamma compared with lymph node cells from rejected grafts. Moreover, because neonatal antigen exposure triggers allospecific Th2 CD4 memory cells, whereas antigen exposure during adulthood triggers Th1 CD4 memory cells, we speculated that immunoredirection toward Th2 and away from Th1 functions as another mechanism of tolerance. To test the immunoredirection hypothesis, we examined whether recovery of Th1 cytokine responses abrogates tolerance. We now show that treatment with exogenous IFN-gamma at the time of neonatal priming recovered mixed lymphocyte reaction hypoproliferation and restored the ability of mice to reject skin grafts. Mice that received IFN-gamma at the time of neonatal priming produced more IFN-gamma and contained more A/J-reactive IFN-gamma producing CD4 cells compared with untreated neonatal primed mice, but failed to recover A/J-specific INF-gamma-producing CD8 cells or CTL responses, which suggests that graft rejection occurred via Th1 CD4 cells. Interestingly, draining lymph node cells from rejected grafts in IFN-gamma-treated neonatal primed mice also produced more IL-4, compared with cells from healthy grafts on untreated neonatal primed mice. Nonetheless, lower IL-4 to IFN-gamma ratio predicted graft rejection and higher ratios predicted acceptance. We conclude that neonatal tolerance depends on the ability to block generation of allospecific Th1 responses that lead to rejection. Thus, immunoredirection involves both the inhibition of Th1 and expansion of Th2 immune responses.